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(54) Multidirectional switch and complex type switch using the same 



(57) A switch substrate 1 1 is provided on the upper 
surface with a pluralities of fixed contact points 11 A, 
1 1 B, and a driving body 12 made of an elastic material 
is placed over the switch substrate 1 1 . The driving body 
12 is integrally formed of a center press portion 14 and 
a periphery press portion 1 7 corresponding respectively 
to the fixed contact points 1 1 A and 1 1 B. The periphery 
press portion 1 7 is provided on the bottom surface at 
the central end region with a first protrusion 18, the 
cross sectional end shape of which protrusion being 
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round and making contact to the switch substrate 1 1 . 
The first protrusion 18 works as a fulcrum separating 
the functions of center press portion 14 and periphery 
press portion 17 to be independent to each other. As a 
result, even when an operating force is given on the 
operating body 22 at a place somewhat deviating from a 
right targeted area, the operating force can surely bring 
only a targeted switch into ON - OFF operation. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a multidirec- 5 
tional switch for use in various electronic apparatus and 
a complex type switch using the multidirectional switch. 

BACKGROUND OF THE INVENTION 

10 

[0002] Range of the operating functions is expand- 
ing and diversifying among various electronic apparatus 
developed recently. A cursor moving in a display or 
selection keys provided on a key board are increasingly 
used as means for selecting an operational function is 
when using an apparatus. As a device for inputting sig- 
nals in such apparatus, a switch having multiple func- 
tions is requested, in which switch one operating body 
can manage action of pluralities of switch elements. For 
satisfying the above needs, various types of multidirec- 20 
tional switches that can be operated in a number of 
directions have been proposed. 

[0003] A conventional multidirectional switch is 
described in the following with reference to FIG. 12 
through FIG. 15. FIG. 12 shows a cross sectional view 25 
of a conventional multidirectional switch, FIG. 13 is an 
exploded perspective view of the switch, FIG. 14 is a 
cross sectional view of the switch in a state when the 
operating body is being pressed at the center, FIG. 15 is 
a cross sectional view of the switch in a state when the 30 
operating body is being pressed at a peripheral place. 
[0004] As shown in FIG. 12 and FIG. 13, the con- 
ventional switch comprises a switch substrate 1 pro- 
vided on the upper surface with a pair of fixed contact 
points 1 A for the center switch element and four pairs of 35 
fixed contact points 1B for the periphery switch ele- 
ments disposed in the peripheral region; a driving body 
2 placed on the switch substrate 1, which driving body 2 
being formed of a base portion 2A of an almost-flat 
board shape, a center drive portion 2D having on the 40 
bottom surface a movable contact point 2B opposing to 
the fixed contact points 1 A and connected at the bottom 
circumference with the base portion 2A by a dome- 
shaped connection portion 2C of thin wall thickness, 
and four periphery drive portions 2G disposed around 45 
the center drive portion 2D, each having on the bottom 
surface a movable contact point 2E opposing to the 
fixed contact points 1 B, connected at the bottom circum- 
ference with the base portion 2A by a dome-shaped 
connection portion 2F of thin wall thickness. 50 
[0005] An operating body 3 of a thick disc shape is 
making contact at the bottom center with the upper sur- 
face of the center drive portion 2D, and is provided with 
an engagement portion 3A for positioning surrounding 
side wall of the center drive portion 2D and a flange 3B 55 
protruding from the outer circumference, which flange 
3B having a plurality of cuts 3C. A resin case 4 is having 
an opening 4B for allowing the operating body 3 to rise 



and a plurality of pillars 4A disposed on the reverse sur- 
face for engagement with a certain clearance to the cuts 
3C. 

[0006] In the normal state, clearance between the 
movable contact point 2B and the fixed contact points 
1 A is set to be smaller than the sum of a clearance B 
between the movable contact point 2E and the fixed 
contact points 1 B plus a clearance C between the bot- 
tom surface of flange 3B of operating body 3 and the 
upper surface of periphery drive portion 2G. Namely, 
clearance A < (clearance B + clearance C). 
[0007] FIG. 12 illustrates the above described 
structure in the neutral state. When the operating body 
3 is pressed down at the center as indicated with an 
arrow mark in FIG. 14, the center drive portion 2D 
moves down with flexion of the connection portion 2C, 
and the movable contact point 2B contacts with the fixed 
contact points 1A. Thereby, the center switch element 
turns into ON state. At this state, since the sum of clear- 
ances B and C is greater than the clearance A, the mov- 
able contact point 2E does not contact with the fixed 
contact points 1B; the periphery switch elements 
remain in OFF state. As soon as the pressure applied 
on the operating body 3 is withdrawn, the operating 
body 3 is pushed up by the center drive portion 2D with 
an elastic restorative force of the connection portion 2C. 
Thus it restores the neutral state. 
[0008] When the operating body 3 is pressed at a 
peripheral region as illustrated with an arrow mark in 
FIG. 15, the operating body 3 tilts guided by the cut 3C 
of flange 3B and the pillar 4A. The connection portion 
2C flexes and the bottom circumferential surface of 
operating body 3 makes contact with the upper surface 
of periphery drive portion 2G. With a further press, the 
connection portion 2F flexes allowing the periphery 
drive portion 2G to go down, and the movable contact 
point 2E contacts with the fixed contact points 1 B. Thus 
ON state is created with the periphery switch elements. 
At this time, since the movable contact point 2B is set to 
maintain a certain clearance against the fixed contact 
points 1A, the fixed contact points 1A are not con- 
nected. Thus the center switch element is kept in OFF 
state. As soon as the pressure applied on the operating 
body 3 is withdrawn, the operating body 3 is pushed up 
by the center drive portion 2D and the periphery drive 
portion 2G with the elastic restorative force of connec- 
tion portions 2C and 2F, and moves upward guided by 
the pillar 4A of resin case 4. Thus it restores to the neu- 
tral state. 

[0009] In the conventional switch, however, there 
has been a problem that in some cases both the center 
switch element and the periphery switch element are 
brought into ON state altogether at a same time, if an 
operating force intended to press thr operating body 3 
at the center dislocated somewhat towards peripheral 
area, or if pressed with too much force although 
pressed at a right place. 
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SUMMARY OF THE INVENTION 

[0010] A switch of the present invention comprises 
a switch substrate provided with a center switch ele- 
ment and a periphery switch element, and a driving s 
body provided with a center press portion and a periph- 
ery press portion that correspond to the respective 
switch elements, the driving body being placed above 
the switch substrate. A first protrusion is provided on the 
bottom surface of the periphery press portion. The pro- 10 
trusion works to separate respective functions of the 
center press portion and the periphery press portion. 
[0011] With the above described configuration, 
even if an operating force intended at the center, or the 
periphery, of operating body is exerted in a place some- is 
what deviating from a right place, only a targeted switch, 
either the center switch element, or the periphery switch 
element, are surely put into ON - OFF operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0012] 

FIG. 1 is a cross sectional view of a multidirectional 
switch in a first exemplary embodiment of the 25 
present invention. 

FIG. 2 is an exploded perspective view of the multi- 
directional switch. 

FIG. 3 is a cross sectional view of the muftidirec- 
tional switch, in a state where the operating body is 30 
being pressed down at the center. 
FIG. 4 is a cross sectional view of the multidirec- 
tional switch, in a state where the operating body is 
being pressed down at the periphery. 
FIG. 5 is a cross sectional view of the multidirec- 35 
tional switch in the first embodiment, in which other 
type operating body is used. 
FIG. 6 is an exploded perspective view of the multi- 
directional switch of FIG. 5 using the other type 
operating body. 40 
FIG. 7 is a cross sectional view of a multidirectional 
switch in a second exemplary embodiment of the 
present invention. 

FIG. 8 is a plan view of a multidirectional switch in a 
third exemplary embodiment of the present inven- 45 
tion. 

FIG. 9 is a cross sectional view of the multidirec- 
tional switch of FIG. 8, sectioned along the lines X - 

X. 

FIG. 10 is an exploded perspective view of the so 
multidirectional switch in the third embodiment of 
the present invention. 

FIG. 1 1 is an exploded perspective view of a multi- 
directional switch in a fourth exemplary embodi- 
ment of the present invention. ss 
FIG. 12 is a cross sectional view of a conventional 
multidirectional switch. 

FIG. 13 is an exploded perspective view of a con- 
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ventional multidirectional switch. 
FIG. 14 is a cross sectional view of the conventional 
multidirectional switch, in a state where the operat- 
ing body is being pressed down at the center. 
FIG. 15 is a cross sectional view of the conventional 
multidirectional switch, in a state where the operat- 
ing body is being pressed down at the periphery. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0013] Referring to FIG. 1 through FIG. 11, exem- 
plary embodiments of the present invention is described 
in the following. 

(Embodiment 1) 

[0014] As shown in FIG. 1 and FIG. 2, an insulating 
switch substrate 1 1 is provided with a pair of fixed con- 
tact points 1 1 A for a center switch element at the center 
of the upper surface, and four sets of fixed contact 
points 11 B for periphery switch elements around the 
fixed contact points 1 1 A These contact points are inte- 
grally formed with carbon ink, a metal foil, etc. at a same 
time when a circuit wiring (not shown) is formed. 
[001 5] A driving body 1 2 made of rubber, elastomer 
or the like elastic material is placed on the switch sub- 
strate 11. The driving body 12 is formed of a base por- 
tion 13 having a thick wall thickness and a center press 
portion 14 of thick column shape locating above the 
center fixed contact points 1 1 A On the bottom surface of 
the center press portion 14, a movable contact point 
14A is formed by printing a carbon or the like material, 
which keeps a certain specific clearance D against the 
fixed contact points 1 1 A. 

[001 6] The center press portion 1 4 is connected at 
the bottom circumference with the lower-positioned 
base portion 13 by a first connection portion 15 of an 
approximate dome shape having a thin wall thickness. 
Thus a center drive portion 16 is formed. Around the 
center drive portion 16, four periphery press portions 1 7 
are provided in radial directions with an equal angular 
space of 90 degree, the periphery press portion 1 7 hav- 
ing an oblong shape with a thick wall thickness and the 
upper surface being located at a level lower by a certain 
specific value than the upper surface of the center press 
portion 1 4. 

[0017] Each of the periphery press portion 17 is 
provided on the bottom surface with a first protrusion 18 
at the central end, the first protrusion having a round 
end that makes contact with the upper surface of the 
switch substrate 11. The periphery press portion 17 is 
also provided on the bottom surface at the outer end 
with a second protrusion 19 having a flat end. On the 
bottom surface of the second protrusion 19. a movable 
contact point 19B is formed by printing a carbon or the 
like material keeping a certain specific clearance E 
against the fixed contact points 11B. The periphery 
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press portion 17 is connected at the bottom circumfer- 
ence with the lower-positioned base portion 13 by a 
second connection portion 20 of an approximate dome 
shape having a thin wall thickness. Thus a periphery 
drive portion 21 is formed. An operating body 22 of rub- 
ber, elastomer or the like elastic material formed in a 
thick-wall disc shape is provided covering the whole 
upper surface of the driving body 12. There is a certain 
specific clearance F provided between the bottom sur- 
face of the operating body 22 and the upper surface of 
the periphery press portion 1 7. 
[001 8] The operating body 22 makes contact at the 
bottom center with the upper surface of the center press 
portion 14, and is provided with an engagement portion 
23 surrounding the side wall of the center press portion 
14 for the right positioning. On the upper surface of the 
operating body 22, four direction indicating marks 24 
are formed. The operating body 22 is connected at the 
bottom circumference with a lower-positioned circum- 
ferential thick rim 26 by a third connection portion 25 
having an approximate dome shape of thin wall thick- 
ness. The operating body 22 is thus placed on the base 
portion 13. 

[0019] A resin case 27 is provided with an opening 
for allowing the operating body 22 to come upward, and 
a ridge 27A on the reverse surface. The operating body 
22 has a cut 22A in the circumferential rim 26 for posi- 
tioning in engagement with the ridge 27A of resin case 
27. The operating body 22 is held at a right positioning, 
together with the base portion 13, towards the switch 
substrate 1 1 by the ridge 27A of resin case 27. 
[0020] Clearance D between the movable contact 
point 14A and the fixed contact points 11 A is set to be 
greater than the clearance E between the movable con- 
tact point 19B and the fixed contact points 11B; and 
clearance F between the bottom surface of operating 
body 22 and the upper surface of periphery press por- 
tion 1 7 is set to be greater than or equal to the clearance 
D. Namely, clearance F n clearance D > clearance E. 
[0021] In the above described structure as illus- 
trated in FIG. 1 , which shows the neutral state, when the 
operating body 22 is pressed at the center as indicated 
with an arrow mark in FIG. 3, the third connection por- 
tion 25 flexes and the center press portion 14, which is 
in contact with the bottom surface of the operating body 
22, is pushed downward with flexion of the first connec- 
tion portion 15, and the movable contact point 14A con- 
tacts with the fixed contact points 11 A. Thereby, the 
center switch element turns into ON state. At this state, 
although the clearance F between the periphery press 
portion 17 and the operating body 22 disappears, the 
movable contact point 19B disposed underneath stays 
as it is maintaining the clearance E against the fixed 
contact points 1 1 B. Thus the periphery switch element 
stays in OFF state. 

[0022] Even if further pressure is exerted on the 
operating body 22, the movable contact point 19B does 
not contact with the fixed contact points 1 1 B and the 



periphery switch element is kept in OFF state, because 
influence of the pressure to the periphery press portion 
17 is suppressed by the first protrusion 18 disposed on 
the bottom surface of periphery press portion 17 and 
s making contact with the switch substrate 11 at the tip 
end; as a result, the second protrusion 19 is not pushed 
downward and the movable contact point 19B and the 
fixed contact points 1 1 B remain separated keeping the 
OFF state. 

io [0023] As soon as the pressure applied on the oper- 
ating body 22 is withdrawn, the operating body 22 
returns upward smoothly by an elastic restorative force 
of the third connection portion 25, and the center press 
portion 14 is also released from the pressure and 
15 returns upward to the neutral position by an elastic 
restorative force of the first connection portion 15. 
[0024] When the operating body 22 is pressed at 
the vicinity of one of the direction indicating marks 24 as 
illustrated with an arrow mark in FIG. 4, the third con- 
20 nection portion 25 flexes at one side while the other side 
elongates, and the whole operating body 22 tilts along 
the direction of pressure. As the result, the periphery 
press portion 17 is pressed downward by the bottom 
surface of operating body 22, the second connection 
25 portion 20 flexes, the second protrusion 19 makes 
revolving motion towards the switch substrate 1 1 with 
the tip end of first protrusion 18 as the fulcrum. The 
movable contact point 19B contacts with the fixed con- 
tact points 1 1 B, and the periphery switch element turns 
30 into ON state. At this state, although the first connection 
portion 1 5 slightly flexes and the center press portion 1 4 
tilts making the clearance D between movable contact 
point 1 4 and fixed contact points 1 1 A smaller, still a cer- 
tain clearance is preserved between the fixed contact 
35 points 1 1 A and the movable contact point 14A enough 
to keep the center switch element in OFF state. 
[0025] Even if further pressure is exerted on the 
operating body 22 at the place of direction indicating 
mark, the movable contact point 14A does not contact 
40 with the fixed contact points 1 1 A and the center switch 
element is kept in OFF state, because influence of the 
pressing force to the center press portion 14 is sup- 
pressed by the first protrusion 18, tip end of the first pro- 
trusion 1 8 being in contact with the switch substrate 1 1 , 
45 and thereby the movable contact point 1 4A and the fixed 
contact points 1 1 A are kept separated maintaining the 
center switch element in OFF state. 
[0026] As soon as the pressure applied on the oper- 
ating body 22 is withdrawn, the operating body 22 
so returns upward smoothly by an elastic restorative force 
of the third connection portion 25. and the periphery 
press portion 1 7 is also released from the pressure and 
returns upward to the neutral position by an elastic 
restorative force of the second connection portion 20. 
55 [0027] Even if an operating pressure is exerted on 
the operating body 22 at a dislocated place, viz, an 
operating pressure intended at the center is shifted to a 
placed dislocated towards periphery, or an operating 
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pressure intended at a peripheral area is shifted to a 
place dislocated towards the center, the operating pres- 
sure intended at the center of the operating body 12 is 
driven towards the center by the function of fulcrum due 
to the frst protrusion 18, and the operating pressure 
intended at a peripheral area is driven likewise towards 
the peripheral area. Thus, a certain operating pressure 
can surely turn a switch element corresponding to the 
intended area into ON state. 

(0028) As described in the above, with a multidirec- 
tional swrtcn m accordance with the present exemplary 
erntKxfcment. an operating pressure exerted on the 
operating txxry at the central area turns the center 
switch element into ON state, while an operating pres- 
sui ie»ted on the operating body at the peripheral 
area tutts the perphery switch element into ON state, 
respecfc/eiy Both of the center and periphery elements 
ar not brought r*o ON state at a same time, and there- 
fore a reliable and stab** switching is provided. Thus a 
muftcbr ectionai swfto* of the present invention offers a 
reliable and slat** performance, and a greater restora- 
tive force Suoh Txirtoovrectional switches can be pro- 
vided at an r*Kpen$Jv# cost 

[0029] Although the operating body 22 has been 
descrtoed based an a configuration where it has a thick 
disc shape made of rubber, elastomer or the like elastic 
material connected at the bottom circumference with a 
lower -positioned circumferential rim 26 by a third con- 
nection porbon 25 having a dome shape, and placed on 
the base portion 1 3. the operating body may constituted 
instead n a structure as shown in FIG. 5 and FIG. 6. 
Namely, a res*i operating body 33 may be formed in a 
thick disc shape having a rim 31 protruding outward 
from the outer orcumference, that is emerging upward 
from an opening of a resin case 32 for operation. A 
multidirectional switch of this configuration can also 
avoid the center switch element and the periphery 
switch element going into ON state at a same time. 
[0030] The operating body 33 is provided with four 
direction indicating marks 34 on the upper surface, and 
an engagement portion 35 at the bottom center for hold- 
ing the center press portion 14 of driving body 12, and 
the rim 31 prevents the operating body 33 from with- 
drawing upward away from the resin case 32. A rib 32A 
provided in resin case 32 prevents the operating body 
33 from making revolution, and a hollow 32B is to 
assure a smooth up and down motion of the operating 
body 33. 

(Embodiment 2) 

[0031] A multidirectional switch in a second exem- 
plary embodiment of the present invention is described 
next with reference to FIG. 7. The basic structure of the 
present multidirectional switch remains the same as 
that of the multidirectional switch of embodiment 1 
shown in FIG. 1 ; that it is formed of a resin case 27 hav- 
ing an opening, a driving body 12 made of an elastic 
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material formed of a center drive portion 16, a periphery 
drive portion 21 and a base portion 13, an operating 
body 22 of a thick disc shape made of an elastic mate- 
rial, and other structures. The ON-OFF operation is also 
5 made likewise by pressing the operating body 22. The 
point of difference lies in the structure of switch ele- 
ments. 

[0032] Different from the multidirectional switch of 
embodiment 1 , a multidirectional switch of the present 

io embodiment is provided with no movable contact point 
on the bottom surfaces of center drive portion 16 and 
periphery drive portion 21. In the present embodiment, 
a membrane switch 45 structured of a couple of insulat- 
ing substrates 42, 43 made of a polyethylene terephtha- 

15 rate flexible film of approximately 100 \im thick, or the 
like material, held together with an insulating spacer 44 
interposed in between is placed on the switch substrate 
41 for the center switch element and the periphery 
switch elements, as shown in FIG. 7. In respective 

20 regions underneath the center drive portion 1 6 and the 
periphery drive portion 21 of driving body 12, as illus- 
trated in FIG. 1, upper contact points 42A, 42B (shown 
in FIG. 7) are provided on the upper flexible insulating 
substrate 42, and lower contact points 43A, 43B on the 

25 lower flexible insulating substrate 43 in a manner that 
the upper contact point and the lower contact point 
oppose to each other. 

[0033] An operating pressure given on the operat- 
ing body 22 at the center, or at a specific point in the 

30 peripheral area, makes the bottom surface of center 
press portion 37 of driving body 36, or second protru- 
sion 39 of periphery press portion 38 push down the 
upper contact point 42A, or 42B, until the contact point 
reaches to make contact with the lower contact point 

35 43A, or 43B. Thus the contact points create ON state. 
[0034] The use of a membrane switch, which is 
formed of a couple of flexible insulating substrates held 
together and the opposing upper contact points and the 
lower contact points are contained within, increases the 

40 anti-dust capability and the contact reliability of a multi- 
directional switch. 

(Embodiment 3) 

45 [0035] A multidirectional switch in a third exemplary 
embodiment of the present invention is described next 
with reference to FIG. 8, FIG. 9, which is a cross sec- 
tional view of the multidirectional switch along X - X lines 
of FIG. 8, and FIG. 10. As shown in FIG. 9, the present 

so multidirectional switch has been formed in a same man- 
ner as that of embodiment 1 with a substrate 1 1 pro- 
vided with fixed contact points 11A 11B, an operating 
body 22 of a thick disc shape made of an elastic mate- 
rial, a resin case 27 having an opening for allowing the 

55 operating body 22 to emerge upward, and other struc- 
turing members. The point of difference is in the struc- 
ture of a driving body 51 . 

[0036] As shown in FIG. 8, FIG. 9 and FIG. 10. the 
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driving body 51 is integrally provided with a projection 
56 of a thick column shape in regions at the middle of 
four respective periphery drive portions 53 disposed 
around the center drive portion 52. The projection 56 is 
connected at the bottom circumference with a base por- 5 
tion 55 of the driving body 51 by a fourth connection por- 
tion 54 having an approximate dome shape of thin wall 
thickness. The projection 56 is making contact at the 
upper surface with the bottom surface of operating body 
22, and disposed so that it locates in the middle region 10 
between the respective four periphery drive portions 53 
at an equaJ angular space of 90 degree. 
[0037] in the above described structure as illus- 
trated in FIG. 9, which shows the neutral state, when the 
operating body 22 is pressed at the center, the center is 
press portion 58 of center derive portion 52 moves 
down, also the four projections 56 locating between the 
four periphery drive portions 53 sink down with the 
fourth connection portion 54 disposed at the bottom end 
flexed, and the movable contact point 58A contacts with 20 
the fix d contact points 1 1 A. Thereby the center switch 
element turns into ON state. 

[0038] When the operating body 22 is pressed at a 
point in the vicinity of one of the direction indicating 
marks 24, the periphery press portion 59 of periphery 25 
drive portion 53 moves down, also the projections 56 
locating in both sides of the pressed periphery drive 
portion 53 sink down with the fourth connection portion 
54 disposed at the bottom flexed, and the movable con- 
tact point 57B disposed on the bottom surface of sec- 30 
ond protrusran 57 of periphery drive portion 53 contacts 
with the fixed contact points 1 1 B. Thereby the periphery 
switch element turns into ON state. 
[0039] As soon as the pressure applied on the oper- 
ating body 22 is withdrawn, the operating body 22 35 
moves upward to the neutral position driven by, in addi- 
tion to its own elastic restorative force, an elastic restor- 
ative force of the center drive portion 52 or the 
periphery drive portion 53, and an elastic restorative 
force of the fourth connection portion 54 of projection 40 
56. 

[0040] As described in the above, a multidirectional 
switch in the present embodiment is provided with an 
elastic restorative force of the projection 56. in addition 
to elastic force of the center drive portion 52, or periph- 4s 
ery drive portion 53, when the operating body is 
pressed. The increased restorative force thus made 
available contributes to generate a crispy touch for an 
improved operational feeling. 

[0041] Although the projection 56 has been pro- so 
vided for the same number as that of the periphery drive 
portions 53 in the present exemplary embodiment the 
projection 56 may be provided for one place only or for 
opposing two places, depending on needs. 

(Embodiment 4) 55 



[0042] FIG. 1 1 shows structure of a complex type 



switch in accordance with a fourth exemplary embodi- 
ment of the present invention. The complex type switch 
differs from the multidirectional switch of embodiment 3 
in that the complex type switch is provided with a plural- 
ity of push button switches on the switch substrate of the 
multidirectional switch. 

[0043] As shown in FIG. n. a multidirectional 
switch is formed in a same manner as in embodiment 3 
with a switch substrate 61 provided with fixed contact 
points 61 A, 61 B, a driving body 65 formed of a center 
drive portion 62, periphery drive portions 63 and projec- 
tions 64 each provided on a base portion 68 an operat- 
ing body 66 of a thick disc shape, and a resin case 67 
housing these items On the upper surface of an exten- 
sion of the base portion 68, a plurality of external press 
portions 69 of thick column shape are provided, which 
external press portion 69 is connected at the bottom cir- 
cumference with the lower-positioned base portion 68 
by a fifth connection portion 70 having an approximate 
dome shape of thin wall thickness. Thus a plurality of 
external drive portions 71 are integrally formed. 
[0044] Upper part of the external press portions 69 
are protruding above the resin case 67 through open- 
ings 67A, while each bottom surface is provided with a 
movable contact point (not shown). On the switch sub- 
strate 61 extending from the multidirectional switch plu- 
ral pairs of fixed contact points 61 C are provided in the 
places corresponding to the above movable contact 
points. Thus a plurality of push button switches are 
formed. 

[0045] With the above described configuration 
when an external press portion 69 emerging from the 
opening 67A of resin case 67 is pressed, the fifth con- 
nection portion 70 flexes and the movable contact point 
contacts with the fixed contact points 61 C, and the push 
button switch turns into ON state. As soon as the press- 
ing force is withdrawn, the movable contact retracts off 
the fixed contact points 61 C by the elastic restorative 
force of fifth connection portion 70, returning the switch 
to OFF state. 

[0046] As described in the above, a driving body 
integrally formed of a center drive portion, a periphery 
drive portion and an external drive portion for one or 
more push button switches, and a switch substrate may 
be housed in a resin case in accordance with the 
present embodiment 4 to constitute a complex type 
switch. In this way, a multifunctional complex type switch 
may be offered in a compact profile at an inexpensive 
cost. 

[0047] Although the above exemplary embodiments 
1 through 4 have been described citing an ON - OFF 
switch element comprising a movable contact point 
formed on the bottom surface of a driving body and fixed 
contact points formed on the upper surface of a switch 
substrate, also a membrane switch element, the same 
effects may be created by providing a movable contact 
point made of a thin elastic metal plate over fixed con- 
tact points disposed on the upper surface of a switch 
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substrate, or employing a single-body push-on switch, 
and having these switches pressed by a driving body at 
the bottom surface of a center press portion, or at the 
bottom surface of the second protrusion of a periphery 
press portion. Although a driving body having a round 5 
shape has been shown above, a driving body having a 
polygonal shape may be used. 

6 

Claims 

10 

1 . A multidirectional switch comprising: 

a center switch element 

(11A,14A,42A,43A.61A) and a periphery 7. 
switch element (11B,19B,42B,43B,61B) posi- is 
tioning around the center switch element; 
a switch substrate (11,41,61) disposing the 
center switch element and the periphery switch 
element thereon; 

a driving body (12.36,51,65) disposed above 20 
the switch substrate, having a center press por- 
tion (14,37,58,62) opposing to the center 
switch element and a periphery press portion 
(17,38,59,63) opposing to the periphery switch 
element; and 2s 
an operating body (22,33.66) for pressing the 
center press portion and the periphery press 
portion, 

characterized in that a first protrusion (18) is 
provided on a bottom surface of the periphery 30 
press portion. 

8. 

2. The multidirectional switch according to claim 1, 
wherein said driving body further comprises a base 
portion (13.55,68) disposed on the switch sub- 35 
strate, a first connection portion (15) for connecting 

a circumference of the center press portion with the 
base portion, and a second connection portion (20) 
for connecting a circumference of the periphery 
press portion with the base portion. 40 

3. The multidirectional switch according to claim 1, 
wherein said operating body comprises a main 
body, a circumferential rim (26) provided outside of 
the main body and a third connection portion (25) 45 
for connecting the circumferential rim with a circum- 
ference of the main body. 

4. The multidirectional switch according to claim 2, 
wherein said operating body comprises a main so 9. 
body, a circumferential rim (26) provided outside of 

the main body and a third connection portion (25) 
for connecting the circumferential rim with a circum- 
ference of the main body, and the circumferential 
rim is mounted on the base portion. 55 

5. The multidirectional switch according to claim 2 or 
4, wherein said driving body (51,65) further com- 



prises a projection (56,64) disposed at a vicinity of 
the periphery press portion (59,63) and a fourth 
connection portion (54) for connecting a circumfer* 
ence of the projection with the base portion (55,68) , 
and an upper surface of the projection contacts with 
a bottom surface of the operating body (22,66). 

The multidirectional switch according to claim 5. 
wherein said periphery press portion (59,63) is pro- 
vided in plurality, and the projection (56,64) is dis- 
posed between the adjacent periphery press 
portions to each other. 

The multidirectional switch according to claim 1, 2, 
3, 4, 5 or 6, wherein 

a second protrusion (19) is provided on a bot- 
tom surface of the periphery press portion (1 7), 
the center switch element comprises a pair of 
center fixed contact points (11 A) disposed on 
the switch substrate and a center movable con- 
tact point (14A) disposed on a bottom surface 
of the center press portion to oppose to the pair 
of center fixed contact points, and 
the periphery switch element comprises a pair 
of periphery fixed contact points (11B) dis- 
posed on the switch substrate and a periphery 
movable contact point (19) disposed on a bot- 
tom surface of the second protrusion to oppose 
to the pair of periphery fixed contact points. 

The multidirectional switch according to claim 1, 2, 
3. 4, 5 or 6, wherein 

a flexible insulating substrate (42) is disposed 
above the switch substrate (41), 
the center switch element comprises a lower 
center contact point disposed on the switch 
substrate and an upper center contact point 
(42A) disposed on a bottom surface of the flex- 
ible insulating substrate to oppose to the lower 
center contact point, and 
the periphery switch element comprises a 
lower periphery contact point disposed on the 
switch substrate and an upper periphery con- 
tact point (42B) disposed on a bottom surface 
of the flexible insulating substrate to oppose to 
the upper periphery contact point. 

The multidirectional switch according to claim 1, 2, 
3, 4, 5 or 6, wherein 

a first and second flexible insulating substrates 
(43.42) are disposed above the switch sub- 
strate (41), 

the center switch element comprises a lower 
center contact point (43A) disposed on the first 
flexible insulating substrate and an upper 
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center contact point (42A) disposed on a bot- 
tom surface of the second flexible insulating 
substrate (42) to oppose to the lower center 
contact point, and 

the periphery switch element comprises a s 
lower periphery contact point (43B) disposed 
on the first f lexfole insulating substrate and an 
upper periphery contact point (42B) disposed 
on a bottom surface of the second flexible insu- 
lating substrate to oppose to the upper periph- 10 
ery contact point. 

10. A complex type switch comprising: 

a rnUtx*rect>onal switch according to any one 
o* claims 1 -9, and 

a push U/tton switch which comprises a switch 
<61C) provided on an extension of the 
»*ch substrate (61) and an external press 
porton <69) <*sp06ed above the switch ele- 
ment 

11. The comply type sw*tc* according to claim 10, 
wn#fG,n **** Pu** button switch further comprises 
a frfti conft*c*on portion (70) for connecting a cir- 25 
ajmference of the external press portion (69) with 
the base porton (68) 
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(57) A switch substrate 1 1 is provided on the upper 
surface with a pluralities of fixed contact points 11 A, 
1 1 B, and a driving body 12 made of an elastic material 
is placed over the switch substrate 1 1 . The driving body 
12 is integrally formed of a center press portion 14 and 
a periphery press portion 1 7 corresponding respectively 
to the fixed contact points 11 A and 11B. The periphery 
press portion 17 is provided on the bottom surface at 
the central end region with a first protrusion 1 8, the cross 



sectional end shape of which protrusion being round 
and making contact to the switch substrate 11 . The first 
protrusion 18 works as a fulcrum separating the func- 
tions of center press portion 1 4 and periphery press por- 
tion 1 7 to be independent to each other. As a result, even 
when an operating force is given on the operating body 
22 at a place somewhat deviating from a right targeted 
area, the operating force can surely bring only a targeted 
switch into ON - OFF operation. 
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